Clouds play an important role in the climate system through two main contrasting effects: (1) 16 cooling the Earth by reflecting part of incoming solar radiation to space; (2) warming the Earth by 17 reducing the loss of thermal energy to space. Recently, a significant amount of attention has been 18 given to the influence of clouds on the Arctic surface energy budget. Studies have argued that 19 clouds cover fraction is not respoding to reduced sea ice in summer. Taking a different perspective 20 in this work using CERES data and 32 CMIP5 climate models, we find that the shortwave cooling 21 effect of clouds strongly influences the surface energy budget response to changes in sea ice cover.
Effects of sea ice concentration change
We illustrate that the apparent paradox between NETcre and NETsfc found in Altogether these results suggesting that polar sea ice and cloud covarying in a way that 223 substantially reduces the overall impact of the sea ice loss. In fact, with melting of the sea ice the 224 cooling effects of clouds are enhanced. This effect in the polar climate system leads to a substantial 225 reduction (56±3% over the Antarctic and 47±3% over the Arctic) of the potential increase in 226 NETsfc in response to sea ice loss. Despite this mechanism, the sharp reduction in Arctic surface 227 albedo has been dominating the recent change in the surface radiative budget and led to a 228 significant increase in NETsfc since 2001. These results demonstrate that the interannual 229 variability of polar surface radiative fluxes is currently controlled by variations in SIC and surface 230 albedo, and that cloud effects only mitigate the effects but not invert the trends (i.e., a damping 231 effect). Our findings highlight the importance of processes that control sea ice albedo (i.e. sea ice 232 dynamics, snowfall, melt pond formation, and the deposition of black carbon), as the surface 233 albedo of the polar seas in regions of seasonal sea ice is crucial for the climate dynamics. 276 In the future, under RCP8.5 scenario (a business as usual case) (Taylor et al., 2012) , CMIP5 models 277 show an increase in SWsfc over the Arctic Ocean (Fig. 8a ) coherent with the expected large 278 decrease in the SIC (Comiso et al., 2008; Serreze et al., 2007; Stroeve et al., 2007) . This increase 279 in SWsfc happens despite the relatively large, concurrent and opposing change in cloud cooling 280 effect (SWcre). Future fluxes of LW (Fig. 8c ) will likely play a minor but non-negligible role on 281 total energy budget by further increasing the surface net radiative fluxes, NETsfc (Fig. 8e) , 282 damping the cooling effect of clouds NETcre. In addition, CMIP5 models shows clearly that by 283 2100, the magnitude of the decrease in NETcre is slightly lower that the increase in NETsfc (Fig.   284 8e) over Arctic Ocean. While the Antarctic polar sea region shows the opposite (Fig. 8f ). This is 285 in line with the estimated dampening effect of clouds coming from CERES over 2001-2016 that 286 is about 47±3% in the Arctic and 56±2% in the Antarctic.
Projections and uncertainties of cloud radiative effects on surface energy budget

288
Large uncertainties remain on the decline rate of summer sea ice and the timing of the first 289 occurrence of a sea ice-free Arctic summer (Arzel et al., 2006; Zhang and Walsh, 2006) . The 290 reason behind the large spread between climate models is still debated (Holland et al., 2017; 291 Simmonds, 2015; Turner et al., 2013) . In this study, we explored the mean annual Arctic and 292 Antarctic sea-ice extent trend coming from 32 CMIP5 models and find a high positive correlation 293 with the simulated trend in the SWdown (Figure 8gh ). This analysis suggests that the models 294 showing a larger trend in cloud cover also show larger decreases in sea-ice extent and clearly 295 demonstrate the strong coupling of these two variables. 
Conclusion
298
The manuscript deals with two important and controversial topics in climate science, namely the 299 role of clouds and the fate of polar sea ice. The work is grounded in a long time series of robust 300 satellite observations that allowed us to document an important damping effect in the polar clouds-301 sea ice system. In addition, we show how 32 state-of-the-art climate models represent this 302 feedback.
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Our data-driven analysis shows that polar sea-ice and clouds interplay in a way that substantially 305 reduces the overall impact of the sea ice loss. We found that when sea ice cover is reduced between 306 two consecutive years that the cooling effect of clouds increased, damping the total change in the Cohen, J., Screen, J. A., Furtado, J. C., Barlow, M., Whittleston, D., Coumou, D., Francis, J., 386 Dethloff, K., Entekhabi, D., Overland, J. and Jones, J.: Recent Arctic amplification and extreme 387 mid-latitude weather, Nat. Geosci., 7(9), 627-637, doi:10.1038/ngeo2234, 2014. 388 
